Highly stable single-strand-specific 3'-nuclease/nucleotidase from Legionella pneumophila.
The Gram-negative bacterium Legionella pneumophila is one of the known opportunistic human pathogens with a gene coding for a zinc-dependent S1-P1 type nuclease. Bacterial zinc-dependent 3'-nucleases/nucleotidases are little characterized and not fully understood, including L. pneumophila nuclease 1 (Lpn1), in contrast to many eukaryotic representatives with in-depth studies available. To help explain the principle properties and role of these enzymes in intracellular prokaryotic pathogens we have designed and optimized a heterologous expression protocol utilizing E. coli together with an efficient purification procedure, and performed detailed characterization of the enzyme. Replacement of Ni2+ ions by Zn2+ ions in affinity purification proved to be a crucial step in the production of pure and stable protein. The production protocol provides protein with high yield, purity, stability, and solubility for structure-function studies. We show that highly thermostable Lpn1 is active mainly towards RNA and ssDNA, with pH optima 7.0 and 6.0, respectively, with low activity towards dsDNA; the enzyme features pronounced substrate inhibition. Bioinformatic and experimental analysis, together with computer modeling and electrostatics calculations point to an unusually high positive charge on the enzyme surface under optimal conditions for catalysis. The results help explain the catalytic properties of Lpn1 and its substrate inhibition.